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Smarcal1 is a SWI/SNF-family protein with an ATPase domain involved in 
DNA-annealing activities and a binding site for the RPA 
single-strand-DNA-binding protein. Although the role played by Smarcal1 
in the maintenance of replication forks has been established, it remains 
unknown whether Smarcal1 contributes to genomic-DNA maintenance 
outside of the S phase. In this study, the SMARCAL1 gene has been 
disrupted in both the chicken DT40 and the human TK6 B cell lines. The 
resulting SMARCAL1−/− clones exhibited sensitivity to chemotherapeutic 
topoisomerase 2 inhibitors, just as nonhomologous end-joining (NHEJ) 
null-deficient cells do. SMARCAL1−/− cells also exhibited an increase in 
radiosensitivity in the G1 phase. Moreover, the loss of Smarcal1 in NHEJ 
null-deficient cells does not further increase their radiosensitivity. These 
results demonstrate that Smarcal1 is required for efficient NHEJ-mediated 
DSB repair. Both inactivation of the ATPase domain and deletion of the 
RPA-binding site cause the same phenotype as does null-mutation of 
Smarcal1, suggesting that Smarcal1 enhances NHEJ, presumably by 
interacting with RPA at unwound single-strand sequences and then 
facilitating annealing at DSB ends. SMARCAL1−/− cells showed a poor 
accumulation of Ku70/DNA-PKcs and XRCC4 at DNA-damage sites. Thus, it 
is proposed that Smarcal1 maintains the duplex status of DSBs to ensure 



















  したがって、本論文は博士（ 医学 ）の学位論文として価値あるものと認 
める。 
  なお、本学位授与申請者は、平成 27年 11月 5日実施の論文内容とそれに関連 
した試問を受け、合格と認められたものである。 
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